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In the actual experiment r is a very small quantity, say y^; and the distinction between T</> and r sin <£ may be neglected.
MK
If we omit the small terms depending upon T and upon MKfGH, we get on solution and expansion of the radical —
R - KMT. cot *   l,-                -
...... (4)
The term in tan'J <£ is not given in the report of the Committee ; but, as I learn from Mr Hockin through Dr Schuster, it was included in the actual reductions. But the next term in tan" c/>, and one arising from a combination of the correction for self-induction with that depending on M, are not altogether insensible, so that probably the direct use of the quadratic is more convenient than the expansion. At the high speeds used by the Committee the correction for self-induction amounted to some 8 per cent., and therefore cannot be treated as very small.
If the axis of rotation be not truly vertical, a correction for level is necessary. In the case of coincidence with the line of dip, no currents, due to the earth's magnetism, would be developed. If the upper end of the axis deviate from the vertical by a small angle /3 towards the north, the electromotive forces are increased in the ratio cos (/ + /3) : cos /, i.e., in the ratio 1 + tan I . /3, / being the angle of dip. A deviation in the east and west plane will have an effect of the second order only. The magnetic forces due to the currents will not act upon the needle precisely as if the plane of the coil were always vertical, but the difference is of the second order, so that the whole effect of a small error of level may be represented by writing G (1 + tan J. /3) for G in (3) or (4).
The next step is to express GK in terms of the measurements of the coil. In order that there may be a passage for the suspending fibre and its enveloping tube, it is necessary that the coil be double, or if we prefer so to express it, that there be a gap in the middle. If [see figure]
a = mean radius of each coil,
n = whole number of windings,
b = axial dimension of section of each coil,
G = radial dimension of section of each coil,
b' = distance of mean plane of each coil from the axis of motion,
a = angle subtended at centre by radius of each coil, so that cot a. = b'/a,
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